Low-pH association of proteins with the membranes of intact red blood cells. II. Studies of the mechanism.
The low-pH interaction of proteins with erythrocyte membranes has been found to be correlated with pH-induced changes in the erythrocyte membrane. Using a 90 degree lightscattering method it was shown that red blood cell hemolysis was slow between pH 5.8 and 5 (t1/2 above 1 h) but became fast at and below pH 4.7 (t1/2 less than 20 min). At pH 4.7, the presence of glycophorin in the incubation medium inhibited the hemolysis of erythrocytes and this protective effect was found to be dependent on the glycophorin concentration. Electron microscope experiments showed the presence of membrane defects after 10 s incubation at pH 4.6 in the absence of glycophorin in the incubation medium. These defects could further develop into openings with average widths of 14 nm after 1.5 min incubation under the acidic conditions. Fluorescence and flow cytometry studies showed that at pH 4.7, but not at pH 7.4, glycophorin tightly associates with phosphatidylcholine liposomes, and that liposome associated glycophorin molecules are recognized by anti-glycophorin monoclonal antibodies.